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wide inter-individual variability in the dose requirement. Beside non-genetic
factors, polymorphisms in VKORC1, CYP2C9 and CYP4F2 genes have been
shown to affect warfarin dosing in adults. The aim of the study was to deter-
mine the relative contribution of non-genetic and genetic factors to warfarin
dose requirements in children and to evaluate the potential influence of these
factors on the anticoagulation quality control.
Methods: Consecutive children were prospectively enrolled if they
received long term warfarin therapy. By multivariate analyses, we assessed the
influence of genetic (CYP2C9, VKORC1 and CYP4F2) and non-genetic fac-
tors on the warfarin dose requirements and on the time spent within, above,
and below the INR range.
Results: 83 children receiving warfarin (median age 9.0 years) with a weekly
maintenance dose of 23.2±15.0 mg (3.5 mg-84 mg), i.e. 0.93±0.55 mg/kg, were
included. All patients had cardiac diseases. Height, INR ranges, VKORC1 and
CYP2C9 genotypes were retained in the final regression model, explaining
69.7% of the overall inter-individual variability in warfarin doses. In 86.7%.
of the patients, the difference between the observed dose and the dose pre-
dicted by the model was 1mg/day. The dose was overestimated in 8% of the
patients and underestimated in 5.3%. Of the whole cohort, 61 children had
INR values collected during the study period: the time spent within, above or
below the therapeutic INR range was 83.0±14.6%, 9.0±10.5%, and 7.1±8.9%,
respectively. No covariates were found associated with the anticoagulation
quality.
Conclusion: Height, INR range, VKORC1/CYP2C9 genotypes were the
main contributors of warfarin dose requirement, explaining more than 2/3 of
the variability. Genotyping in children requiring VKA treatment might be of
interest to optimize dosing of warfarin and follow-up.
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Background: Scimitar syndrome (Scim.) is a rare association of congenital
cardiopulmonary anomalies with anomalous drainage of one or more of the
right pulmonary veins to the inferior caval vein. Pulmonary hypertension (PH)
is a common finding but its causes are poorly understood.
Objective: To analyse in a large series of Scim. the constellation of ana-
tomic anomalies and their potential relation with PH and outcome.
Methods: From 1985 to 2010, we reviewed 90 consecutive cases of Scim
for presenting symptoms, cardiac phenotype, extracardiac anomalies, surgical
procedures and outcome. We also reviewed right heart catheterisation (RHC)
for pulmonary hypertension (PH) when it had been performed.
Results: We identified 90 cases (53 females, 37 males) with Scim. Diag-
nosis was done in fetus in 10 pts, at birth in 25 pts, before 1 year of age in
34 pts, and after 1 year of age in 21 pts. 48/90 had an associated cardiac
defect. The abnormal pulmonary venous return of the right lung was complete
in 65 pts. Associated anomalies of systemic veins were present in 13 pts. Con-
genital stenosis of the scimitar vein was found in 10 pts and aberrant drainage
in 2 pts. Systemic arterial supply to the right lung was present in 75 and con-
sidered significant in 60 pts. Extracardiac malformations were present in
21 pts including 7 diaphragmatic defects and 9 vertebral anomalies. 73 RHC
had been performed (the remaining 17 pts had normal estimation of pulmo-
nary pressures on echo): 51 pts had PH at time of diagnosis; PH had different
causes that were frequently associated: PPHN in 17 neonates, PH due to mas-
sive overflow by the systemic supply in 10 pts; PH due to associated CHD in
7; postcapillary PH in 4; respiratory disease in 3; and finally, pulmonary arte-
rial hypertension was observed in 26 pts with or without associated CHD.
There were 24 deaths (18 neonates) that were directly related to refractory PH/
cardiac failure in 9 pts, and to severe respiratory disease in 4.
Conclusion: Mortality was high in our series and beside associated CHD,
the management of PH of multifactorial origin is a remaining challenge.
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Epidemiological data relative to pulmonary arterial hypertension (PAH)
associated with congenital heart disease (CHD) are scarce
Objective: To analyze PAH associated with CHD in patients enrolled in
the second prospective PAH registry that was initiated by the French PAH net-
work in November 2006.
Methods: PAH-related clinical and outcome data were analyzed from the
registry. History and characteristics of CHDs were reviewed from the patients’
files by cardiopediatricians.
Patients and results: 3987 patients with pulmonary hypertension were
enrolled in 26 PAH centers, of whom 2585 had PAH. CHD-PAH (n=255)
accounted for 9.8% of PAH, including 95 isolated pre-tricuspid shunts (mainly
ASD), 134 isolated post-tricuspid shunts (mainly VSD), 11 combined pre-and
post-tricuspid shunts and 15 complex CHD. 60% of pts were females. Mean
age at study entry was 37 years, with 51 pts<18 years of age and 39>60 years
of age. With regards to age at diagnosis of CHD, 2 peaks were observed: <1 year
(mainly diagnosis of VSD) and 30-50 years (mainly diagnosis of ASD). 23 pts
had undergone palliative surgery, and 60 corrective procedures. The diagnosis
of PAH was done with the diagnosis of CHD in 37% of the cases (mainly
ASD and PDA) and in 60% PAH appeared during the follow-up of the CHD;
in 10 pts the diagnosis of CHD was done after the diagnosis of PAH. PAH-spe-
cific characteristics at study entry were: 52% NYHA III-IV functional class (FC),
6MWD 370±105 m, mPAP 59±20 mmHg, cardiac index 2,7±1.1 L/min/m2, PVR
12.5±10.3 WU at right heart catheterization (n=210). 47.1% of NYHA II pts
and 42.8% of NYHA III pts were not receiving PAH-specific therapies. In
treated pts (n = 164), NYHA FC improved (59% in NYHA FC I-II at last
follow-up). During the 3-year follow-up period, 20 pts died (mainly of sudden
death and right heart failure) and 7 pts were transplanted.
Conclusions: PAH is a complication of a previously known CHD in 60%
of cases. ASD is the main CHD that is diagnosed concomitantly or after PAH.
RHC is not performed systematically in CHD-PAH pts. Less than a half of
NYHA III pts are offered PAH-specific therapies. Mortality was low during
the short period of follow-up.
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Background: Assessing the exact morphology of tricuspid valve (TV)
remains a major challenge in case of Ebstein’s malformation. As the delami-
nation failure may involve one or more leaflets of the TV, this anomaly is
characterized by a great variability of its anatomy and function. Three-dimen-
sional echocardiography (3DE) seems to be interesting to depict accurately the
leaflets, the commissures and the orifice of the TV. 
Objectives: To assess the feasibility and the efficiency of 3DE to appre-
ciate the anatomy of the TV in case of Ebstein’s anomaly. Patients and
methods: It was a monocentric prospective study. 14 consecutive children (<
18 years) with a 2DE diagnosis of Ebstein’s malformation were included. X-
plane mode, 3D live and full-volume acquisitions were performed. Multi-
planar review mode was used during the off-line analysis. 
Results: Median age was 3.1 years (IQR, 0.4-9.9). Feasibility of the com-
plete 3D analysis was 93% (13/14). Median time of the off-line analysis was
12.3 minutes (IQR, 9.3-15.2). According to 3DE, the diagnosis of tricuspid
dysplasia was stated for 3 patients. 3DE allowed a good visualization of the
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commissures in 86% (12/14). In cases of Ebstein's anomaly, TV appears to
adopt a bifoliate configuration. 
Discussion: 3DE permits a precise description of both the leaflets and of
the commissures, allowing a distinct visualization of the coaptation plane.
This technique is also useful to differentiate Ebstein’s anomaly from tricuspid
dysplasia. Thus, 3DE offers a better preoperative morphologic analysis of
Ebstein’s malformation. This technique may be of interest in order to better
define the surgical strategy.
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Background: Transcatheter closure is an alternative to surgery for
secundum atrial septal defect (ASD) closure but remain controversial in cases
with deficient rims. We aim to assess the feasibility of transcatheter closure
for secundum ASDs with deficient rims (<5 mm) other than the antero-supe-
rior using the Amplatzer septal occluder (ASO).
Method: Between january 1st, 2008 and May 15, 2011, 175 patients under-
went percutaneous closure of ASD in our institution. We retrospectively ana-
lyzed the outcomes of the 39 patients (22%) with one or more deficient rim
other than the antero-superior.
Results: The median age and weight was 9,3( 1,1 to 85 ) years and 31,6 (8,8
to 99) Kg, respectively. Deficiency of the inferior rim (toward the AV valves,
n=10), of the inferior- posterior rim (toward the inferior vena cava, n=13), or of
the superior – posterior rim (toward the superior vena cava, n= 16) were suspected
by transthoracic echocardiography and confirmed by transesophageal echocardio-
graphy in all the cases. Transcatheter closure was successfully accomplished in 33
(84,6%) of the cases with a median ASO size of 24(10 to 40)mm. A modified
method of implantation (sizing balloon technique) was used in 28 patients
(71,8%). In 6 patients (5 children), the ASD could not be closed percutaneously.
Four other children experienced device embolization few hours after the proce-
dure. They were subsequently operated with successful ASD closure and no fur-
ther complication. Univariate analysis revealed that adult age was associated with
low risk for device embolization and failure (p< 0,05). 
Conclusion: Transcatheter closure of secundum ASD is feasible in patients
with deficient rims other than the antero-superior. However, this cannot be
recommanded because of an untolerable rate of embolization. Possibly, tran-
scatheter closure of such secundum ASDs with deficient rims may be more
succesful in the adult population
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Background: The management of patients with multiple muscular ventric-
ular septal defects (VSDs) is associated with important morbidity and mor-
tality. Percutaneous transcatheter closure of multiple VSDs is challenging and
scarcely reported. We retrospectively studied our experience with multiple
unrestrictive VSD closure, using various Amplatzer devices.
Method and Results: Since January 2006, 9 children with “Swiss cheese”
VSDs initially treated in infancy by pulmonary artery banding underwent tran-
scatheter closure of their defect at a median age and weight of 2,4 (0,9 to 7)
years and 13,5(7,3 to 23) Kg, respectively. Associated cardiac malformations
were present in three of the nine patients, including tetralogy of fallot (n=1),
D-transposition of the great arteries (n=1) and Neuhauser's anomaly (n=1) .
One patient underwent surgical removal of an extremely tight pulmonary
artery band, prior to VSD closure. Twenty seven defects were closed during
10 procedures, using various Amplatzer devices: 9 muscular VSD occluder,
2 ADO II, one 10 mm ASO and one 35 mm Cribriform. After the procedure
no residual shunt was observed. We did not experience any mortality. Com-
plications included the need for blood transfusion in 2 cases. Because no sig-
nificant residual shunt was documented, the pulmonary artery band was
successfully removed after VSDs closure in 6 patient and has been scheduled
in the last case.
Conclusion: Transcatheter occlusion of multiple VSDs is safe and effec-
tive after initial pulmonary artery banding. Multiple defects can often be
closed with a single device. 
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Background: Although surgical repair for tetralogy of fallot (ToF)
improved the overall survival, it involves right ventricular (RV) scars that pre-
dispose to the late onset of ventricular tachycardias (VT).
Many reports have demonstrated reentry as the underlying mechanism of
these VTs, with anatomically defined isthmuses.
Therefore we have evaluated the number and the location of these isth-
muses and their correlation with inducibilty late after ToF repair.
Methods: Patients referred for either catheter ablation or pulmonary valvu-
lation late after ToF repair were included. They underwent a 12-lead ECG,
echocardiography, cardiovascular magnetic resonance (CMR) and an electro-
physiological study including RV voltage mapping. In case of inducible VT,
we mapped the VT circuit, define the responsible isthmus and ablate it.
Off line analysis of the signal allows to determine conduction velocity in
the different isthmuses.
Results: 15 patients (33±12 yo, 66% M) were referred for sustained VT
(n=1), premature ventricular beats (n=2), common flutter ablation (n=2) and
prior to pulmonary valve replacement for the remaining. Mean QRS duration
was 152±23ms. 5 patients (33%) had inducible sustained monomorphic VT
(mean cycle length=270±87 ms).
3DE assessment of Ebstein's malformation
